S1 Monomer Synthesis
All reactions were carried out in oven-dried glassware under an argon atmosphere unless otherwise indicated. All anhydrous solvents were obtained from the Aldrich chemical company. All other chemicals were used as supplied unless otherwise indicated. Column chromatography was carried out using BDH (40-60 µm) silica gel and analytical thin layer chromatography was carried out using Merck Kieselgel aluminium-backed plates coated with silica gel. Components were visualised using combinations of ultra-violet lights and potassium permanganate.
1 H NMR spectra were recorded at 400 MHz on a Bruker Avance 400 spectrometer, at 500 MHz on a Bruker Avance 500 spectrometer, or at 600 MHz on a Bruker Avance 600 spectrometer in the stated solvent using residual protic solvent CHCl 3 (δ = 7.26 ppm, s), DMSO (δ = 2.56 ppm, qn) or D 2 O (4.79, s) as the internal standard. Chemical shifts are quoted in ppm using the following abbreviations: s, singlet; d, doublet; t, triplet; q, quartet; qn, quintet; m, multiplet; br, broad or a combination of these. The coupling constants (J) are measured in Hertz. 13 C NMR spectra were recorded at 125 MHz on a Bruker Avance 500 spectrometer or at 150 MHz on a Bruker Avance 600 spectrometer in the stated solvent using the central reference of CHCl3 (δ = 77.0 ppm, t), DMSO (δ = 39.52 ppm, septet) as the internal standard. Chemical shifts are reported to the nearest 0.1 ppm. Mass spectra were obtained using either a VG70-SE or MAT 900XP spectrometer at the Department of Chemistry, University College London.
UV-vis spectra were recorded on a Perkin-Elmer Lambda 950 spectrophotometer.
5-(benzyloxy)-2-nitrobenzaldehyde
5-hydroxy-2-nitrobenzaldehyde (2.72 g, 16.3 mmol) and potassium carbonate (2.48, 17.9 mmol) were dissolved in N,N-dimethylformamide (82 mL) and stirred for 30 min. Benzyl bromide (3.9 mL, 32.6 mmol) was then added and the reaction stirred for 12 h. The reaction was treated with saturated NaHCO 3 solution (100 mL) and then poured into a separating funnel containing water (250 mL) and diethyl ether (250 mL). The organic layer was separated and the aqueous layer washed with diethyl ether (100 mL). The combined organic extracts were combined and washed with brine (3 × 100 mL), dried over magnesium sulphate and concentrated in vacuo. The crude residue was purified by dryflash chromotography using 10% ethyl acetate in hexanes as an eluent (R F = 0.2) to give the title compound as a pale yellow solid (4.11 g, 98%). 5, 163.1, 142.6, 135.0, 134.4, 129.0, 128.8, 127.7, 127.4, 119.4, 114.3, 71 With vigorous stirring, a 0.2 M solution of potassium hydroxide (8 mL) was added dropwise over 15 min, turning the solution pale yellow. After 30 min the solution was warmed to 5 °C and a 0.4 M solution of potassium hydroxide (60 mL) was added dropwise, slowly. When half of this solution was added the reaction turned deep green, once addition was complete the reaction was a dark green/blue colour. After addition the reaction was covered and allowed to warm to room temperature and stir for 24 h. The solid was then collected by vacuum filtration and washed with methanol until washings ran colourless to give a blue solid (1.94 g, 53%).
LRMS (ESI+) m/z 475 [MH]
+ 2,9-bis(benzyloxy)-7,14-di(thiophen-2-yl)diindolo[3,2,1-de:3',2',1'-ij][1,5]naphthyridine-6,13-dione (E)-5,5'-bis(benzyloxy)-[2,2'-biindolinylidene]-3,3'-dione (1.94 g, 4.1 mmol), and 2-(thiophen-2-yl)acetyl chloride (3.0 mL, 24.6 mmol) were dissolved in anhydrous xylene (82 mL) and the reaction heated to reflux for 48 h. The precipitate was isolated by vacuum filtration and washed with chloroform until the filtrate ran colourless, then washed with acetone until the filtrate ran very light pink, then air dried to give a dark purple solid (0.77 g, 27%). 5, 157.2, 138.3, 136.3, 134.7, 130.3, 130.1, 130.1, 128.8, 128.4, 127.6, 127.2, 126.6, 125.1, 122.5, 118.9, 118.4, 111.3, 70. 2,9-bis((2-octyldodecyl)oxy)-7,14-di(thiophen-2-yl)diindolo[3,2,1-de:3',2',1'-ij][1,5]naphthyridine-6,13-dione 2,9-dihydroxy-7,14-di(thiophen-2-yl)diindolo[3,2,1-de:3',2',1'-ij][1,5]naphthyridine-6,13-dione (266 mg, 0.53 mmol) potassium carbonate (1.02 g, 7.4 mmol) and 9-(bromomethyl)nonadecane (473 mg, 1.3 mmol) were dissolved in dimethylformamide (10.5 mL) and heated at 60 °C with stirring for 24 h. The reaction was then cooled and poured into a separating funnel containing brine and hexane. The organic layer was extracted with brine (5 × 30 mL), separated and filtered under reduced pressure to remove black particulates. The purple organic filtrate was then dried over magnesium sulphate, filtered and concentrated in vacuo to give a purple oil. The crude oil was purified by flash chromatography on silica gel eluting with 50% chloroform in hexane (R F = 0.2) to give a purple oil (0.5 g, 89%). 122.5, 118.4, 118.3, 111.0, 71.9, 38.0, 32.0, 31.4, 30.2, 29.8, 29.7, 29.5, 26.9, 22.8, 14 .
LRMS (ES-) m/z 1066 [M-H]
-7,14-bis(5-bromothiophen-2-yl)-2,9-bis((2-octyldodecyl)oxy)diindolo[3,2,1-de:3',2',1'-ij][1,5]naphthyridine-6,13-dione 2,9-bis((2-octyldodecyl)oxy)-7,14-di(thiophen-2-yl)diindolo[3,2,1-de:3',2',1'-ij][1,5]naphthyridine-6,13-dione (170 mg, 0.16 mmol) was dissolved in dichloromethane (21 mL) and the solution was cooled to 0 °C. N-Bromosuccinimide (56.6 mg, 0.32 mmol) was added all at once to the stirring solution and the reaction was covered and kept at 0 °C for 30 min. The ice bath was then removed and the reaction allowed to warm to room temperature and stir for a further 12 h. After 1 h the solution had changed from purple to sapphire blue. After 12 h the reaction was diluted with further dichloromethane and washed with water (2 × 30 mL) then brine (30 mL), dried over magnesium sulphate and concentrated to give a waxy solid. Methanol was added to the flask and to give a suspension, which was then collected by vacuum filtration to give a pure blue waxy solid which was purified by flash chromatography on silica gel eluting with 50% chloroform in hexane (R F = 0.3) to give a blue waxy solid (139 mg, 71%). 137.6, 136.6, 123.0, 129.2, 129.0, 126.8, 124.4, 122.4, 118.7, 111.0, 72.0, 51.0, 38.0, 32.0, 31.4, 30.2, 29.8, 29.5, 27.0, 22.8, 14. (0) (2.6 mg, 2.8 µmol, 6 mol%) and tri(otolyl)phosphine (3.47 mg, 11.4 µmol) were added to a dry 10 mL microwave vial equipped with a stirrer bar and sealed. Chlorobenzene (2.5 mL) was added via syringe and the solution degassed with argon for 30 min. The vial was then placed in a microwave reactor and heated as follows: 10 min at 100 °C, 5 min at 120 °C, 5 min at 140 °C, 5 min at 160 °C and 20 min at 180 °C. The vial was then allowed to cool and the reaction had changed colour from sapphire blue to turquoise. The reaction mixture was added dropwise slowly into rapidly stirring methanol (70 mL) and allowed to stir for 2 h, forming fine dark blue fibres. The polymeric material was then filtered under reduced pressure into a cellulose thimble and washed with methanol then acetone. The polymer was purified by soxhlet extraction as follows: acetone for 12 h, hexane for 12 h and chloroform for 12 h. The chloroform was then concentrated to give a turquoise plastic-like film on the round bottomed flask. This film was dissolved in a minimum volume of hot chlorobenzene (~2.5 mL) then added dropwise slowly into rapidly stirring methanol cooled to 0 °C. Once addition was complete the methanol was stirred for 30 min then filtered under vacuum, washing carefully with methanol then a small amount of acetone then allowed to dry, forming a dark blue film. The polymer was air dried for 1 h then placed in a vial and dried under vacuum for 12 h (49 mg, 87%).
H NMR (600

INDT-BT 4
7,14-bis(5-bromothiophen-2-yl)-2,9-bis((2-octyldodecyl)oxy)diindolo[3,2,1-de:3',2',1'-ij] [1,5]naphthyridine-6,13-dione (79.9 mg, 65.4 µmol), 4,7-bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) (0) (1.5 mg, 1.31 µmol, 2 mol%) were added to a 10 mL microwave vial equipped with a stirrer bar and sealed and degassed. A degassed solution of Aliquot 336 in toluene (2.2 mL) was added via syringe and the solution further degassed with argon for 30 min. A degassed solution of 1M Na 2 CO 3 (0.44 mL) was then added and the reaction was heated to 125 °C for 3 days. The reaction mixture was cooled and added dropwise slowly into rapidly stirring methanol (70 mL) and allowed to stir for 1 h. The polymeric material was then filtered under reduced pressure into a cellulose thimble and washed with methanol then acetone. The polymer was purified by Soxhlet extraction as follows: acetone for 12 h, hexane for 12 h and chloroform for 12 h. The chloroform was then concentrated to give a turquoise plastic-like film on the round bottomed flask. This film was dissolved in a minimum volume of hot chlorobenzene (~2.5 mL) then added dropwise slowly into rapidly stirring methanol. Once addition was complete the methanol was stirred for 30 min then filtered under vacuum, washing carefully with methanol then a small amount of acetone then allowed to dry, forming a dark green film. The polymer was air dried for 1 h then placed in a vial and dried under vacuum for 12 h (65.9 mg, 84%).
INDT-S 3
7,14-bis(5-bromothiophen-2-yl)-2,9-bis((2-octyldodecyl)oxy)diindolo[3,2,1-de:3',2',1'-ij] [1, 5] naphthyridine-6,13-dione (80.0 mg, 65.4 µmol), 2,5-bis(trimethylstannyl)selenophene (29.9 mg, 65.4 µmol), tris(dibenzylideneacetone)dipalladium(0) (3.0 mg, 5 mol%) and tri(o-tolyl)phosphine (4.0 mg, 13.1 µmol) were added to a dry 10 mL microwave vial equipped with a stirrer bar and sealed. Chlorobenzene (2.5 mL) was added via syringe and the solution degassed with argon for 30 min. The vial was then placed in a microwave reactor and heated as follows: 10 min at 100 °C, 5 min at 120 °C, 5 min at 140 °C, 5 min at 160 °C and 20 min at 180 °C. The vial was then allowed to cool. The reaction mixture was added dropwise slowly into rapidly stirring methanol (90 mL) and allowed to stir for 2 h, forming fine dark blue fibres. The polymeric material was then filtered under reduced pressure into a cellulose thimble and washed with methanol then acetone. The polymer was purified by soxhlet extraction as follows: acetone for 12 h, hexane for 12 h and chloroform for 12 h. The chloroform was then concentrated to give a turquoise plastic-like film on the round bottomed flask. This film was dissolved in a minimum volume of hot chlorobenzene (~2 mL) then added dropwise slowly into rapidly stirring methanol. Once addition was complete the methanol was stirred for 30 min then filtered under vacuum, washing carefully with methanol then a small amount of acetone then allowed to dry, forming a blue film. The polymer was air dried for 1 h then placed in a vial and dried under vacuum for 12 h (63.4 mg, 81%). 
S3 UV-PES
